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6 Feeding ecology of savanna 
chimpanzees (Pan troglodytes verus) 
at Fongoli, Senegal 
JILL D. PR UETZ 
Introduction 
Chimpanzees are commonly known as ripe fruit specialists (Goodall, 1968, 
1986; Hladik, 1977, 1977, 1979; Nishida, 1990; Matsumoto-Oda & Hayashi, 
1997; Tutin et al., 1997; Wrangham et al., 1998; Newton-Fisher, 1999; 
Balcomb et al., 2000; Basabose, 2002), and this dietary emphasis is thought 
to be a major factor influencing their fission-fusion social organization 
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(Wrangham, 1979; Sugiyama & Koman, 1992; Wrangham, 2000; Newton-
Fisher et al., 2000; Mitani et al., 2002; Lehmann & Boesch, 2004). In order to 
maximize their utilization of ripe fruit resources, which are generally de-
scribed as patchy and variable in size (e.g., Ghiglieri, 1984 ), chimpanzee 
subgroups or parties fluctuate in size and individual make-up in response to 
resources. Presence of estrous females also influences the size and compos-
ition of chimpanzee parties, and this effect has been found to equate with food 
availability at some sites or even to surpass it (Goodall, 1986; Sakura, 1994; 
Boesch, 1996; Newton-Fisher et al., 2000; Anderson et al., 2002; Mitani 
et al., 2002). 
Models of primate socioecology, such as that of Wrangham (1980), which 
has since been modified by van Schaik (1989), Isbell (1991), and Sterck et al. 
(1997), have attempted to predict the effects of food availability, as well as 
other variables, on primate social behavior and organization. Wrangham 
(1980) and Isbell (1991) see food availability as the main factor influencing 
social grouping in non-human primates, while van Schaik (1989) views 
predation pressure as the significant determining factor. Sterck et al. (1997) 
consider additional variables such as infanticide risk as potentially significant 
factors influencing social grouping in primates. However, each of the models 
interprets food availability as a key influence on the social behavior and 
organization of primate species. 
A chimpanzee's diet is constituted largely of fruit, which accounts for 
more than 60% of the food for most chimpanzee populations that have been 
studied (Conklin-Brittain et al., 2001; Pruetz & McGrew, 2001). During times 
of fruit scarcity, chimpanzees may range more widely in search of ripe fruit 
(Sugiyama & Koman, 1992; Wrangham et al., 1996; Matsumoto-Oda & 
Kasagula, 2000) or switch to alternative food sources (Isabirye-Basuta, 
1989; Doran, 1997). For chimpanzees living in savanna habitats, the hypo-
thesized scarcity of foods in this environment may have a greater effect on 
their behavior and, subsequently, aspects of their social organization com-
pared with chimpanzees living in more forested environments. It is generally 
assumed that open or savanna habitats present a problem for apes because 
foods such as fruit are scarce and widely distributed (e.g., Isbell & Young, 
1996). However, as Moore (1996) points out, this assertion has not yet been 
demonstrated. Both ecological measures of food availability and behavioral 
measures of feeding are needed to understand the selective pressures acting 
upon chimpanzees in a savanna environment. Such an understanding is 
especially relevant to our ability to decipher the selective pressures operating 
on fossil apes in an open environment. The importance of fallback foods 
(Wrangham et al., 1998) in particular may be key to understanding evolution-
ary changes in the diet of early hominids (Teaford & Ungar, 2000). In 
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order to examine the effects that savanna food resources have on chimpanzees' 
behavior, I will present information on the feeding ecology of the Fongoli 
community of chimpanzees living in southeastern Senegal as a step towards a 
better understanding of the behavior of this species in an open habitat. 
Methods 
Study site 
The Fongoli community's home range in southeastern Senegal is at the 
margin of chimpanzees' geographical range in Africa, in a semi-arid, open 
environment (Carter et al., 2003). The study site (12°39'N l2°13'W) lies 
approximately 10 km NE of the town of Kedougou and approximately 45 
km SE of the Assirik site in the Pare National du Niokolo Koba (PNNK). 
Fongoli is roughly 35 km from the Guinea border to the south and 85 km 
from Mali to the east. Rainfall averages 900-1100 mm annually, with June-
September constituting the rainy season (Ba et al., 1997). Average annual 
temperature in Kedougou from 1961-1990 was 28.2 °C, with an average 
monthly minimum of 25 °C in December and an average monthly maximum 
of 33 °C in May (Ba et al., 1997). 
This region of Senegal can be characterized as a transition between the 
Sudanian and Sudo-Guinean vegetative belts, with the former predominating. 
The topography is composed of valleys, plateaus, and hills, with the highest 
peak in the region being 426 m (Baniomba Mountain). Common woody tree 
species include those indicative of the Sudanian zone (Zizyphus mauritiana, 
Combretum glutinosum) and the Sudo-Guinean zone (Pterocmpus erinaceus, 
Piliostigma thonningii) (Ba et al., 1997). The habitat is dominated by wood-
land and wooded grassland interspersed with areas of bamboo woodland, 
plateau, and thicket. Small areas of gallery forest provide chimpanzees with 
important food and shelter. 
Subjects 
The Fongoli community of chimpanzees has been studied continuously since 
April 2001. Based on estimates from nest surveys, chimpanzees occur here at 
a density of 0.09 individuals per km2 (Pruetz et al., 2002). Chimpanzees at 
Fongoli are semihabituated in that certain individuals are habituated to re-
searchers' presence, with 29 being identified (17 males, 12 females). Based 
on party size counts and including offspring of known females, a total of 32 
individuals have been identified as belonging to this community. Over 200 
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contact hours have been spent with these chimpanzees in more than 400 
encounters (April 2001-August 2004). Contacts vary but often last from 
3-7 hours. After 3 years of habituation, average contact time with a chimpan-
zee party is 98 minutes. Fongoli chimpanzees are estimated to have a min-
imum community range of 63 km2, predicated on the following evidence: 
nesting patterns (i.e., based on high density "core" nesting areas and periph-
eral areas where nests occur but at low density), and estimated core ranges of 
identified individuals. Community range size estimates have increased yearly, 
as chimpanzees become more habituated to observer presence and new areas 
are recorded in which chimpanzees range. The nearest neighboring chimpan-
zee community may be that of Baniomba Mountain, approximately 15 km 
NW of the Fongoli site and between the Assirik site and Fongoli. Chimpan-
zees in this region of Senegal are sympatric with humans of the Malinke, 
Bassari, Diahanke, Puhlar, and Bedik groups. Fongoli chimpanzees have not 
been found to raid the area's crops, which include peanuts, maize, cotton, and 
millet, although they are known to raid local humans' beehives. 
Data collection 
From May 2001-August 2004 data on chimpanzees' diet were collected 
based on direct observation and analyses of chimpanzee feces. Only fresh 
feces were collected, and these were sieved by washing the samples through 
1-mm wire mesh. Data collected included species and number of seeds in 
feces, presence or absence of animal prey, and species of entire leaves, if 
present. Seeds were identified by Senegalese field assistants and checked with 
a reference collection of seeds from known plants. Botanical specimens were 
identified according to Arbonnier (2000) and with the assistance of 
S. Johnson-Fulton, Department of Botany, Miami University, Oxford, OH. 
Sample size analyzed per month varied from 36 to 186, with most fecal 
samples collected during the late dry-early wet season and late wet season. 
Beginning in May 2003, feeding traces left by chimpanzees were also 
considered dietary corroboration since by then researchers were familiar with 
evidence left by chimpanzees as opposed to baboons (Papio hamadryas 
papio), patas (Erythrocebus patas), green monkeys (Cercopithecus aethiops 
sabeus), and other animals. Criteria followed McGrew et al. (1981), and 
... 
associated evidence such as chimpanzee sightings, foot and knuckle prints, 
feces, and other features particular to chimpanzee feeding (e.g., tool use) were 
used to confirm certain items in the chimpanzees' diet. Most dietary data, 
however, are based on fecal analyses and are supplemented with direct 
observation of feeding. 
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When chimpanzees were observed, feeding bouts were recorded as inde-
pendent feeding events associated with separate trees, shrubs, or climbers. In 
order to compensate for the bias (i.e., larger trees, more fruit, more chimpan-
zees) of multiple individuals feeding in large food sources, one or more 
chimpanzees feeding in one tree was considered a single feeding bout. In 
certain cases, orie chimpanzee was observed feeding sequentially on one food 
from different plants of the same species (Bassia multiflora vine leaves, for 
example) and these were considered a single bout. Data collected during 
feeding bouts included date, time, and food species and part eaten. 
Data collection on habitat structure and food availability at Fongoli was 
patterned after McBeath & McGrew (1982) and Pruetz et al. (2002). Habitat 
structure was estimated using 5-m radius circular plots placed every 100 m 
along 7.5 km of transects. Transects were placed randomly within the home 
range (1.5 km) or bisected the core home range EW (3 km) and NS (3 km). 
Phenological data on over 150 trees, shrubs, or climbers with dbh > 10 cm 
were recorded monthly from July 2002-July 2004 (excluding September and 
December 2002). Plants were distributed along a 1.5-km by 10-m transect that 
bisected the Fongoli chimpanzee community's core range. The number of 
large trees, shrubs, or climbers monitored per month varied from approxi-
mately 100 during the initial 14 months to approximately 165 after the 
transect had been lengthened in July 2003. Results presented here are for 
chimpanzee feeding species only. An average of 82 such individuals were 
monitored monthly at the same time each month. The abundance of these 
plants along this transect was used as a rough estimate of the common or rare 
occurrence of large trees, shrubs, and climbers within the home range, as well 
as their periods of flower, fruit, and leaf production. 
Results 
Dietary diversity 
Data from fecal analyses, feeding observations, and feeding traces revealed 
that Fongoli chimpanzees fed on at least 47 different plant species in 27 
families (Table 6.1). The majority of species were trees (57%), but shrubs or 
shrub-like trees accounted for 30% of species eaten, while liana, vines, or 
herbaceous-level vegetation, including grasses, accounted for 13% of the 
remaining species. Of the 60 different plant items eaten, most were fruit 
(53%). Termites and other insect prey, as well as vertebrate prey, could also 
be identified in feces, and these accounted for another five species. Leafy 
vegetation and flowers were rarely identifiable in feces, however, so these 
164 Jill D. Pruetz 
contact hours have been spent with these chimpanzees in more than 400 
encounters (April 2001-August 2004). Contacts vary but often last from 
3-7 hours. After 3 years of habituation, average contact time with a chimpan-
zee party is 98 minutes. Fongoli chimpanzees are estimated to have a min-
imum community range of 63 km2, predicated on the following evidence: 
nesting patterns (i.e., based on high density "core" nesting areas and periph-
eral areas where nests occur but at low density), and estimated core ranges of 
identified individuals. Community range size estimates have increased yearly, 
as chimpanzees become more habituated to observer presence and new areas 
are recorded in which chimpanzees range. The nearest neighboring chimpan-
zee community may be that of Baniomba Mountain, approximately 15 km 
NW of the Fongoli site and between the Assirik site and Fongoli. Chimpan-
zees in this region of Senegal are sympatric with humans of the Malinke, 
Bassari, Diahanke, Puhlar, and Bedik groups. Fongoli chimpanzees have not 
been found to raid the area's crops, which include peanuts, maize, cotton, and 
millet, although they are known to raid local humans' beehives. 
Data collection 
From May 2001-August 2004 data on chimpanzees' diet were collected 
based on direct observation and analyses of chimpanzee feces. Only fresh 
feces were collected, and these were sieved by washing the samples through 
1-mm wire mesh. Data collected included species and number of seeds in 
feces, presence or absence of animal prey, and species of entire leaves, if 
present. Seeds were identified by Senegalese field assistants and checked with 
a reference collection of seeds from known plants. Botanical specimens were 
identified according to Arbonnier (2000) and with the assistance of 
S. Johnson-Fulton, Department of Botany, Miami University, Oxford, OH. 
Sample size analyzed per month varied from 36 to 186, with most fecal 
samples collected during the late dry-early wet season and late wet season. 
Beginning in May 2003, feeding traces left by chimpanzees were also 
considered dietary corroboration since by then researchers were familiar with 
evidence left by chimpanzees as opposed to baboons (Papio hamadryas 
papio), patas (Erythrocebus patas), green monkeys (Cercopithecus aethiops 
sabeus), and other animals. Criteria followed McGrew et al. (1981), and 
... 
associated evidence such as chimpanzee sightings, foot and knuckle prints, 
feces, and other features particular to chimpanzee feeding (e.g., tool use) were 
used to confirm certain items in the chimpanzees' diet. Most dietary data, 
however, are based on fecal analyses and are supplemented with direct 
observation of feeding. 
Feeding ecology of savanna chimpanzees at Fongoli, Senegal 165 
When chimpanzees were observed, feeding bouts were recorded as inde-
pendent feeding events associated with separate trees, shrubs, or climbers. In 
order to compensate for the bias (i.e., larger trees, more fruit, more chimpan-
zees) of multiple individuals feeding in large food sources, one or more 
chimpanzees feeding in one tree was considered a single feeding bout. In 
certain cases, orie chimpanzee was observed feeding sequentially on one food 
from different plants of the same species (Bassia multiflora vine leaves, for 
example) and these were considered a single bout. Data collected during 
feeding bouts included date, time, and food species and part eaten. 
Data collection on habitat structure and food availability at Fongoli was 
patterned after McBeath & McGrew (1982) and Pruetz et al. (2002). Habitat 
structure was estimated using 5-m radius circular plots placed every 100 m 
along 7.5 km of transects. Transects were placed randomly within the home 
range (1.5 km) or bisected the core home range EW (3 km) and NS (3 km). 
Phenological data on over 150 trees, shrubs, or climbers with dbh > 10 cm 
were recorded monthly from July 2002-July 2004 (excluding September and 
December 2002). Plants were distributed along a 1.5-km by 10-m transect that 
bisected the Fongoli chimpanzee community's core range. The number of 
large trees, shrubs, or climbers monitored per month varied from approxi-
mately 100 during the initial 14 months to approximately 165 after the 
transect had been lengthened in July 2003. Results presented here are for 
chimpanzee feeding species only. An average of 82 such individuals were 
monitored monthly at the same time each month. The abundance of these 
plants along this transect was used as a rough estimate of the common or rare 
occurrence of large trees, shrubs, and climbers within the home range, as well 
as their periods of flower, fruit, and leaf production. 
Results 
Dietary diversity 
Data from fecal analyses, feeding observations, and feeding traces revealed 
that Fongoli chimpanzees fed on at least 47 different plant species in 27 
families (Table 6.1). The majority of species were trees (57%), but shrubs or 
shrub-like trees accounted for 30% of species eaten, while liana, vines, or 
herbaceous-level vegetation, including grasses, accounted for 13% of the 
remaining species. Of the 60 different plant items eaten, most were fruit 
(53%). Termites and other insect prey, as well as vertebrate prey, could also 
be identified in feces, and these accounted for another five species. Leafy 
vegetation and flowers were rarely identifiable in feces, however, so these 
T a b l e  6 . 1 .  F o o d s  e a t e n  b y  F o n g o l i  c h i m p a n z e e s  ( 2 0 0 1 - 2 0 0 4 )  
G e n u s  a n d  s p e c i e s  
P l a n t  f o o d s  
A c a c i a  e h r e n b e r g i a n a  
A d a n s o n i a  d i g i r a r a  
A f z e l i a  a f r i c a n a  
A l l o p h y l l u s  a f r i c a n u s  
A n d r o p o g o n  c h e v a l i e r i  
A s p a r a g u s  s p .  
B a i s s e a  m u l r i f / o r a  
B o m b a x  c o s r a t u m  
B o r a s s u s  a e t h i o p u m "  
C e i b a  p e n t a n d r a  
C i s s u s  p o p u l n e a "  
C i s s u s  r u f e s c e n s a  
C o l a  c o r d i f o l i a "  
C o r d y / a  p i n n a t a "  
D a n i e l l i a  o l i v e r a  
D i o s p y r o s  m e s p i l i f o r m i s "  
E l a e i s  g u i n e e n s i s "  
F i c u s  s p .  
F i c u s  a s p e r i f o l i a "  
F i c u s  i n g e n s  
F i c u s  s y c o m o r u s ? a  
F i c u s  t r i c h o p o d a "  
F i c u s  s u r "  
G a r d e n i a  e r u b e s c e n s a  
G r e w i a  l a s i o d i s c u s  
H a n n o a  u n d u / a t a "  
H e x a l o b u s  m o n o p e t a l u s a  
H y m e n o c a r d i a  a c i d a  
L a n d o l p h i a  h e u d e l o t i i "  
L a n n e a  s p .  
L a n n e a  m i c r o c a r p a  
N a u c l e a  l a t i f o l i a "  
O n c o b a  s p i n o s a "  
P a r i n a r i  e x c e l s u m "  
P a r k i a  b i g l o b o s a  
P i l i o s t i g m a  t h o n n i n g i i  
P t e r o c a r p u s  e r i n a c e u s  
S a b a  s e n e g a l e n s i s "  
S c l e r o c a r y a  b i r r e a "  
S p o n d i a s  m o n b i n a  
S t e r c u / i a  s e t i g e r a  
S t r y c h n o s  s p i n o s a "  
T a m a r i n d u s  i n d i c a  
V i t e l l a r i a  p a r a d o x a "  
V i t e x  m a d i e n s i s  
Z i z y p h u s  s p . "  
" P e t i t  m i n k o n "  
" M o r a "  
H e r b a c e o u s  v i n e  
F a m i l y  
M i m o s a c e a e  
B o m b a c a c e a e  
C e s a l p i n i a c e a e  
S a p i n d a c e a e  
G r a m i n a c e a e  
L i l i a c e a e  
A p o c y n a c e a e  
B o m b a c a c e a e  
P a l m a e  
B o m b a c a c e a e  
V i t a c e a e  
V i t a c e a e  
S t e r c u l i a c e a e  
P a p i l i o n a c e a e  
C e s a l p i n i a c e a e  
E b e n a c e a e  
P a l m a e  
M o r a c e a e  
M o r a c e a e  
M o r a c e a e  
M o r a c e a e  
M o r a c e a e  
M o r a c e a e  
R u b i a c e a e  
T i l i a c e a e  
S i m a r o u b a c e a e  
A n n o n o n a c e a e  
E u p h o r b i a c e a e  
A p o c y n a c e a e  
A n a c a r d i a c e a e  
A n a c a r d i a c e a e  
R u b i a c e a e  
F l a c o u r t i a c e a e  
C h r y s o b a l a n a c e a e  
M i m o s a c e a e  
C e s a l p i n i a c e a e  
P a p i l i o n a c e a e  
A p o c y n a c e a e  
A n a c a r d i a c e a e  
A n a c a r d i a c e a e  
S t e r c u l i a c e a e  
L o g a n i a c e a e  
C e s a l p i n i a c e a e  
S a p o t a c e a e  
V e r b i n a c e a e  
R h a m n a c e a e  
?  
?  
A l l  m o n t h s  i n  w h i c h  f o o d s  w e r e  e a t e n  
L i f e  f o r m  P a r t  e a t e n  J  F  
T  b  +  
T  u f ,  r f ,  f l ,  b  +  +  
T  f  +  
T  f  
H  I ±  
H  p  
C  I  
T  f l ,  u f  +  +  
T  p  +  
T  f l  +  
s  f  +  
s  f  +  
T  f  
T  f  
T  f , f l  +  +  
T  f ,  I ,  b  +  +  
T I S  p  
T I S  u f ,  r f  +  +  
S  I ±  
T  u f ,  I  +  
T  b  
T  
s  p  
s  f  +  +  
s  f  +  
T  f  +  +  
T  f ,  I  
s  f l  
c  f  
T  f  
T  f  +  
s  p  
s  f  +  +  
T  f  
T  f ,  f l  
T  u f ,  r f  +  +  
T  b ,  f ,  f l  +  +  
C  u f ,  r f ,  p  +  +  
T  f  
T  u f ,  r f  
T  f  +  +  
s  f  +  
T  f  +  +  
+  
M  A  M  J  
+  
+  +  +  +  
+  
+  
+  
+  +  
+  +  
+  +  
+  +  
+  +  +  
+  +  +  +  
+  
+  
+  
+  
+  
+  +  +  
+  
+  
+  +  +  
+  
+  
+  
+  +  +  
+  +  
+  +  +  +  
+  +  +  +  
+  
+  +  
+  
T  
T I S  
s  
T  
s  
H  
f  
f  
f  
I ,  u f  
I  
+  +  +  
+  
+  +  
+  
J  
+  
+  
+  
+  
+  
+  
+  
+  
+  
+  
+  
+  
A  s  
+  +  
+  
+  
+  
+  +  
+  
+  
+  
+  
+  +  
+  
0  N  
+  +  
+  
+  
+  +  
+  +  
+  +  
+  
+  +  
+  
+  +  
+  
+  +  
+  +  
+  +  
+  +  
+  
D  C r i t e r i a  
R  
+  O , F , R  
+  F  
F  
F  
R  
0  
+  0  
R  
0  
F  
F  
F , R  
F , R  
0  
+  O , F , R  
+  R  
+  F  
+  F  
0  
R  
O , R  
0  
F , R  
+  F  
F  
O , F , R  
0  
O , F , R  
F  
O , F  
+  R  
+  F  
F  
F , R  
F  
O , F , R  
+  O , F , R  
F  
O , F  
F  
F , R  
+  F  
F  
F  
+  F  
0  
0  
0  
,.-.._ 
§ 
'-> 
'-' 
-
'° Q) :g 
t-< 
.... 
~ 
s 
.Q ] 
"' "O
0 
.,8 
01 j 
~ ~ 
...; ~ ~ ~...; 
~6~66...;6 
++ 
+ + 
+ + + 
++ 
++ 
++ + 
+ +++ 
++ + 
+++ 
+++ 
++++ 
+ 
ci::s ro ca ci::s ci::s ro ci::s 
:E :E ........................ 
~ 
~ ~ e e 
0 v Q) v ]gao..a 
.-;::: "O o o o ca 
g. "bh ~ i5 ~ ~ 
U~8880.. ~ ci::s ;>-. ;>-. >-. 0 
u c:i ::r:: ::r:: ::r:: ~ 
:! 
~ 
~ 
"' 
,,.2- ~ 
1i ~ .~ 
..15 <::! "" P.. t:~ ~~ ~ 
t;)J t.,) tu . tu ~~g.~~~E ~ ·- .f' t;)J c.., tu ()~~~t::~?5 
s::: t.,) 1;j c:i ~ ?->ti ~~~~~~~ 
e 
::l 
:E § 
~ 
.D 
II 
.D 
"' 0 
0 
..c= 
~ 
0 
~ 
~ 
.; 
• 0 ~ ~ g 
II 5.. ~ 
.... 01 
"'.s .&.~ 
a ""' ::l 0 
~ 
-
" 
.D 
8 
0 
~ 
D:< 
II : 
e~ 
.-;::b 
.s ~ 2 
II ~ gf' ~ °:' ~ 
ti~ 0 
0 0 u 
"'..c= u 
.s ~ "' 
II -o 
...... _ ~ 
- 0 s ::;;i 
8 ~ 
"' "' 8 "' 0 
£ 
"" c 
..!l 
.s 
8 
u 
Ir? II ~ 
;E,3.;11 
• 0 ~ ~ ?j ~ 
..a -d l:l i.;:: 
rf) 0 0.0 "'"' 
II ..8 .S o 
r.t) ~ '"2 -~ 
"' 8 <!: I:: E ·~ II __g 
~II~ i 
~ ci::s Vi 0.. 
0 • 0 2 ~~~~ 2~~~ 
0 ..c:: ci::s Q) 
"' .;:: 01 r;::: 
.e 0.. 0 ~ 
0 II <!: ·-~ o. 11 oS 
::r:: "'~ .2 
.. g d' V) ] ~ .g ~ 
8 " "' "' :=: s i:: "" 
u ~ ~ ~ 
II ·- .D0 "' 
U -;:;- "' "~ v ~ ~ ~ ~ ~ i:§ ~ § 
<; II II II ~ 
:<; E-q::: 0 ,?' 
Feeding ecology of savanna chimpanzees at Fongoli, Senegal 169 
Table 6.2. Number of plant species and plant parts eaten by chimpanzees at 
various study sites 
Study site 
Dry sites0 
Fongoli, Senegal 
Semliki, Uganda 
Assirik, Senegal 
Average at dry sites 
Wet sites 
Budongo, Uganda 
Bossou, Guinea 
Gombe, Tanzania 
Ipassa, Gabon 
Kahuzi-Biega, DRC 
Lope, Gabon 
Mahale, Tanzania 
Kanyawara, Uganda 
Average at wet sites 
Overall chimpanzee average 
Note: 
Number of 
plant species 
47 
43 
45 
56 
200 
114 
198 
112 
36 
110 
Number of 
plant parts Reference 
60 This study 
36 Hunt & McGrew, 2002 
60 McGrew et al., 1988 
52 
87 Newton-Fisher, 1999 
246 Sugiyama & Koman, 1992 
201 Wrangham, 1977 
141 Hladik, 1977 
171 Basabose, 2002 
182 Tutin et al., 1997 
- Matsumoto-Oda & Kasagula, 2000 
- Wrangham et al., 1991 
171 
132 
a Dry sites are defined as those receiving, on average, less than 1500 mm annually (see Hunt & 
McGrew, 2002) . 
food types are under-represented in the diet of Fongoli chimpanzees. Indirect 
evidence exists for geophagy by Fongoli chimpanzees. Knuckle prints, hair, 
and tooth marks indicated that chimpanzees eat soil at small caves, substanti-
ating data from fecal analyses indicative of this behavior (i.e., consistency and 
coloration). Fongoli chimpanzees fed on a similar number of plant species 
compared with chimpanzees studied at Assirik during the 1970s (McGrew 
et al., 1988) and at the Semliki, Uganda site (Hunt & McGrew, 2002), but on 
fewer species than chimpanzees living in wetter areas (Table 6.2). 
Frugivory 
Fruit was consumed during each month of the year. Analyses of 1007 fecal 
samples collected from May 2001 through July 2004 (38 months) revealed 
that Fongoli chimpanzees dispersed seeds of over 32 fruiting species. Foods 
that were represented in >50% of fecal samples in a single month were 
considered most important for Fongoli chimpanzees and included fruits of 
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food types are under-represented in the diet of Fongoli chimpanzees. Indirect 
evidence exists for geophagy by Fongoli chimpanzees. Knuckle prints, hair, 
and tooth marks indicated that chimpanzees eat soil at small caves, substanti-
ating data from fecal analyses indicative of this behavior (i.e., consistency and 
coloration). Fongoli chimpanzees fed on a similar number of plant species 
compared with chimpanzees studied at Assirik during the 1970s (McGrew 
et al., 1988) and at the Semliki, Uganda site (Hunt & McGrew, 2002), but on 
fewer species than chimpanzees living in wetter areas (Table 6.2). 
Frugivory 
Fruit was consumed during each month of the year. Analyses of 1007 fecal 
samples collected from May 2001 through July 2004 (38 months) revealed 
that Fongoli chimpanzees dispersed seeds of over 32 fruiting species. Foods 
that were represented in >50% of fecal samples in a single month were 
considered most important for Fongoli chimpanzees and included fruits of 
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Saba senegalensis, Diospyros mespiliformis, Ficus sp., Adansonia digitata, 
Lannea sp., Spondias mombin, and Hexalobus monopetalus. Four foods were 
found in >50% of feces in more than one month: A. digitata, S. senegalensis, 
D. mespiliformis, and Ficus species. At most, only two fruit :;pecies were 
represented in >50% of samples per month (n = 3 months), and most months 
were similarly characterized by only a single fruit species (n = 7). Only 
March and August were excluded using this criterion. 
Fruits of the genus Ficus were eaten in 11 out of 12 months. However, 
seeds from feces could not be identified according to species for this genus. 
Fongoli chimpanzees also fed on leaves of at least three and the inner bark/ 
cambium or pith of two additional Ficus species, so that at least some part 
of this plant was eaten monthly. Based on the data collected thus far at 
Fongoli, fruits of Ficus appear to be staple foods (Newton-Fisher, 1999) for 
chimpanzees here, eaten in periods of both high and low overall fruit avail-
ability. The next most utilized fruit was S. senegalensis, eaten in 9 months out 
of the year. Again, chimpanzees also fed on the pith of Saba, so that this 
species was eaten monthly as well. Chimpanzees at Fongoli appear to utilize 
the fruit of A. digitata at different times of the year. A. digitata was eaten 
heavily (i.e., found in >50% of fecal samples) both during the early dry 
season (November-January) and in the late dry season (May), and this species 
was fed on to a lesser extent in every other month. This particular fruit has a 
chalky pulp enclosed in a woody husk that remains on trees for months 
without rotting. 
Behavioral observations of Fongoli chimpanzees indicate that this com-
munity relies heavily on fruit, similar to what has been observed at all other 
sites where chimpanzees have been studied (Figure 6.1). A total of 144 
feeding observations were analyzed regarding food type. The majority of 
feeding was on fruit (62.5%), followed by leaves (16%), flowers or inflores-
cence (11 % ), invertebrates (5% ), pith (3% ), and cambium/bark (2.5%) 
(Figure 6.1). When fruits could be categorized according to maturity, unripe 
fruit eating accounted for 55% (n = 16 bouts) and ripe fruit eating accounted 
for 45% of bouts (n = 13 bouts). 
Animal prey 
Animal p1'e9 was found in most fecal samples analyzed. In addition to 
invertebrate prey, consisting of termites (Macrotermes), driver ants (Dory/us), 
and weaver ants (Oecophylla), Fongoli chimpanzees also fed on vertebrates 
identified as a Lorisoid species, most likely a Galago, and on green monkeys 
(Cercopithecus aethiops sabeus) (Table 6.1). In comparison to other sites 
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Figure 6.1. Observations offeeding at Fongoli compared to diet at various chimpanzee 
study sites. Fongoli data = feeding bouts. Semliki and Assirik data = percent of plant 
pruts in diet based on fecal analyses, traces, and observation (McGrew et al., 1988; 
Hunt & McGrew 2002). Dry site ( < 1500 mm annual rainfall) values summarized from 
Assirik, Semliki, and Fongoli. Wet site values summarized from: Gombe, Tanzania: 
Wrangham, 1977; Rodman, 1984 (observation); Mahale, Tanzania: Nishida & Uehara, 
1983; Matsumoto-Oda et al., 1998; Matsumoto-Oda & Kasagula, 2000 (observation); 
Ngogo, Uganda: Ghiglieri, 1984 (observation); Kanyawara, Uganda: Chapman et al., 
1994; Wrangham et al., 1996 (observation); Bwindi, Uganda: Stanford & Nkurunungi, 
2003 (feces); Bossou, Guinea: Sugiyama & Koman, 1987, 1992 (observation); 
Lope, Gabon: Tutin et al., 1997 (feces); Budongo, Uganda: Newton-Fisher, 1999 
(obse1vation). 
such as Gombe and Kibale, however, Fongoli chimpanzees exhibit low levels 
of meat eating (Figure 6.2). Savanna chimpanzees appear to exhibit low levels 
of meat eating in general. A lower density of prey species and individuals is a 
likely explanation for this difference. 
Fongoli chimpanzees may utilize invertebrate prey more than chimpanzees 
at other sites. At most sites where chimpanzees have been studied exten-
sively, termites are included in the diet mainly during wet season months 
(McGrew et al., 1979; McBeath & McGrew, 1982; Goodall, 1986), although 
chimpanzees at Ndoki Forest, Congo and Okorobiko, Rio Muni, like the 
Fongoli chimpanzees, also exhibited a similar lack of seasonality in feeding 
on termites (McGrew et al., 1979; Kuroda et al., 1996). At Fongoli, termites 
were eaten monthly, with at least two and perhaps three species consumed 
(Boga11 et al., 2005). Additionally, some type of non-termite insect prey was 
eaten in most months of the year, while bees and honey were eaten season-
ally, during the late dry season (Table 6.1). In general, while Fongoli 
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Figure 6.2. Percentage of vertebrate prey in the diet at various chimpanzee study sites 
based on fecal analyses. Data from Fongoli (this study) and Assirik (McGrew, 1983), 
Senegal and Kasakati Basin, Tanzania (Suzuki, 1966) represent drier, more open 
habitat chimpanzee study sites. Data from: Gombe, Tanzania: McGrew, 1983; 
Goodall, unpublished data; Bwindi, Uganda: Stanford & Nkurunungi, 2003; Mahale, 
Tanzania: Takahata et al., 1984; Kanyawara and Ngogo, Uganda: Wrangham et al., 
1991 represent more closed, wetter chimpanzee study sites. 
chimpanzees may not have access to an abundance of the vertebrate prey 
usually included in the chimpanzee diet (e.g., Colobus monkeys do not occur 
in this arid region), invertebrate prey and opportunistic feeding on vertebrates 
appear to characterize their diet. Invertebrate feeding, especially, may allow 
Fongoli chimpanzees to compensate for the lack of vertebrate prey charac-
teristic of the diet of chimpanzees at other sites. If the percentage of all 
animal foods in the diet of Fongoli chimpanzees is taken into account, it is 
more similar to that of chimpanzees at other sites than if only vertebrate 
prey is considered (Figure 6.2). However, it is still much less than at Gombe 
and Mahale (Figure 6.3). 
Food availability and habitat structure 
Habitat structure at Fongoli is similar to the Assirik site in the PNNK but 
substantially different from other sites where chimpanzees have been studied. 
Analyses of the vegetation structure at the Assirik site and at Fongoli reveal 
similaritieit, ~ven though humans are present at Fongoli (Pruetz et al., unpub-
lished data). The Fongoli site is characterized by a small percentage (2%) of 
closed habitat (gallery forest and ecotone), similar to Assirik's 5% (McGrew 
et al., 1981; McBeath & McGrew, 1982). Woodland accounts for the greatest 
percentage of habitat types at each site, with 46% of Fongoli chimpanzees' 
I 
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Figure 6.3. Animal foods in the diet at various chimpanzee study sites. Data from 
Fongoli (percent feeding bouts); Gombe, Tanzania: Wrangham, 1977 (percent dietary 
items); lpassa, Gabon: Hladik, 1977 (percent feeding time); Mahale, Tanzania: 
Matsumoto-Oda et al., 1998 (percent feeding time); Lope, Gabon: Tutin et al., 1997 
(percent fecal analyses); Kanyawara and Ngogo, Kibale Forest, Uganda: Wrangham 
et al., 1991 (percent fecal analyses); Kahuzi-Biega, DRC: Basabose, 2002 (percent 
fecal analyses). 
range consisting of woodland and 37% of available habitat at Assirik being 
woodland. The remaining habitat at Fongoli comprises grassland (16%), 
plateau (20%), bamboo woodland (12%), and horticultural fields (a minimum 
of 4%). The Fongoli site is characterized by a density of approximately 130 
large (>5 m in height) stems/ha based on point-center-quarter measures 
(Pruetz et al., unpublished data). 
The percentage in fruit per month of large (> 10 cm dbh) trees, shrubs, or 
climbers that were also chimpanzee feeding species is presented in Figure 6.4. 
Sixty-one percent of individual plants monitored along the phenological tran-
sect were chimpanzee food species (17 of28 species). On average, food species 
were represented by five plants (range 1-14, median 7). Transect species, on 
average, were represented by four plants. The most common feeding species 
monitored included P. erinaceus, P. thonningii, and S. senegalensis. Overall, 
the most common genus was Combretum. Virtually all species included in the 
diet of Fongoli chimpanzees could be found in woodland or other open habitat. 
Rarely were food species associated only with a closed habitat (e.g., Cola 
cordifolia, Ceiba pentandra). The greatest percentage of fruiting plants was 
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Figure 6.2. Percentage of vertebrate prey in the diet at various chimpanzee study sites 
based on fecal analyses. Data from Fongoli (this study) and Assirik (McGrew, 1983), 
Senegal and Kasakati Basin, Tanzania (Suzuki, 1966) represent drier, more open 
habitat chimpanzee study sites. Data from: Gombe, Tanzania: McGrew, 1983; 
Goodall, unpublished data; Bwindi, Uganda: Stanford & Nkurunungi, 2003; Mahale, 
Tanzania: Takahata et al., 1984; Kanyawara and Ngogo, Uganda: Wrangham et al., 
1991 represent more closed, wetter chimpanzee study sites. 
chimpanzees may not have access to an abundance of the vertebrate prey 
usually included in the chimpanzee diet (e.g., Colobus monkeys do not occur 
in this arid region), invertebrate prey and opportunistic feeding on vertebrates 
appear to characterize their diet. Invertebrate feeding, especially, may allow 
Fongoli chimpanzees to compensate for the lack of vertebrate prey charac-
teristic of the diet of chimpanzees at other sites. If the percentage of all 
animal foods in the diet of Fongoli chimpanzees is taken into account, it is 
more similar to that of chimpanzees at other sites than if only vertebrate 
prey is considered (Figure 6.2). However, it is still much less than at Gombe 
and Mahale (Figure 6.3). 
Food availability and habitat structure 
Habitat structure at Fongoli is similar to the Assirik site in the PNNK but 
substantially different from other sites where chimpanzees have been studied. 
Analyses of the vegetation structure at the Assirik site and at Fongoli reveal 
similaritieit, ~ven though humans are present at Fongoli (Pruetz et al., unpub-
lished data). The Fongoli site is characterized by a small percentage (2%) of 
closed habitat (gallery forest and ecotone), similar to Assirik's 5% (McGrew 
et al., 1981; McBeath & McGrew, 1982). Woodland accounts for the greatest 
percentage of habitat types at each site, with 46% of Fongoli chimpanzees' 
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range consisting of woodland and 37% of available habitat at Assirik being 
woodland. The remaining habitat at Fongoli comprises grassland (16%), 
plateau (20%), bamboo woodland (12%), and horticultural fields (a minimum 
of 4%). The Fongoli site is characterized by a density of approximately 130 
large (>5 m in height) stems/ha based on point-center-quarter measures 
(Pruetz et al., unpublished data). 
The percentage in fruit per month of large (> 10 cm dbh) trees, shrubs, or 
climbers that were also chimpanzee feeding species is presented in Figure 6.4. 
Sixty-one percent of individual plants monitored along the phenological tran-
sect were chimpanzee food species (17 of28 species). On average, food species 
were represented by five plants (range 1-14, median 7). Transect species, on 
average, were represented by four plants. The most common feeding species 
monitored included P. erinaceus, P. thonningii, and S. senegalensis. Overall, 
the most common genus was Combretum. Virtually all species included in the 
diet of Fongoli chimpanzees could be found in woodland or other open habitat. 
Rarely were food species associated only with a closed habitat (e.g., Cola 
cordifolia, Ceiba pentandra). The greatest percentage of fruiting plants was 
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Figure 6.4. Percentage of feeding tree, shrub, and climber species in fruit per month. 
available during the late dry season (Figure 6.4). Both ripe and unripe fruit 
are considered here since it is difficult to determine from analyses of feces the 
degree to which chimpanzees fed on each. 
Discussion 
As Wrangham et al. (1991) note, dietary data on chimpanzees that are not well 
habituated may be biased toward certain foods, given the visibility of feeding 
subjects. These authors note that during initial years of study, Kanyawara 
chimpanzees were more easily located at tree fruit sources, which they 
repeatedly used and at which they frequently gave loud calls. Similar behavior 
has been seen at Fongoli, and observers often located chimpanzees after 
hearing pant-hoots (Pruetz, unpublished data). As Isabirye-Basuta (1989) 
notes, the proportion of the diet devoted to arboreal fruits is likely to be over-
estimated relative to terrestrial foods such as terrestrial herbaceous vegetation 
(THV), and this is especially the case for semihabituated subjects. 
In order to strengthen the data set on chimpanzee diet, indirect evidence, 
e.g., fecal analyses and feeding traces, was also considered. These data are 
limited in specific WiY." as well. While fecal analyses may give a less biased 
view of chimpanzee fruit feeding than earlier observational data from studied 
communities, these data too are biased towards fruits since most fruits' seeds 
were dispersed by chimpanzees after passing through their gut intact. With 
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these limitations in mind, I provide a preliminary examination of the diet of 
Fongoli chimpanzees in comparison to chimpanzees living at other sites. 
Are Fongoli chimpanzees limited in terms of ripe, fleshy fruit? 
It might be expected that chimpanzees living in such an open environment 
like Fongoli would be limited in terms of the amount of fruit available to them 
compared with chimpanzees living in more forested habitats. Both fecal 
analyses and direct observations of chimpanzees feeding illustrate the import-
ance of fruit in the diet. Fruits accounted for 53% of plant parts eaten as 
evidenced by fecal analyses and 63% of foods eaten during observed feeding 
bouts. Most plant parts eaten at Fongoli were fruits characteristic of a 
woodland habitat, which might be predicted to offer less available food than 
a more forested environment. The habitat at Fongoli is dominated by wood-
land and grassland. In terms of the relative contribution of the different types 
of habitat to their home range, chimpanzees at Fongoli resemble Assirik 
chimpanzees (McGrew et al., 1981) but differ from East African chimpan-
zees, for example, in the mosaic of woodland and other habitats used by 
chimpanzees in Tanzania (Kano, 1972). Balcomb et al. (2000) found a trend 
at Kibale, Uganda between the density of chimpanzee nests and the number of 
trees producing large, fleshy fruits, defined by these authors as fleshy drupes, 
berries, or figs > 1.5 cm in length. At Kibale, chimpanzees had a total of 34 
tree species available that produced large, fleshy fruits (Balcomb et al., 2000). 
At Fongoli, using these criteria, chimpanzees are known to have 27 such 
species available to them (Ximenia, Detarium, and Annona species qualify as 
large, fleshy fruits but are not yet known to be eaten by Fongoli chimpan-
zees), and they are known to feed on the fruit of at least 17 of them (Table 
6.1). Thus, even though savanna chimpanzees are hypothesized to live in 
an environment significantly different ecologically from forest-dwelling 
chimpanzees, examination of foods available to these apes reveals some 
similarities. Chimpanzees' most important fruit species were almost exclu-
sively those that could be characterized as having large, fleshy fruit. Of 
the seven foods that were found in >50% of samples in more than one month, 
five could be identified according to species. Of these, all but baobab were 
characterized by fleshy drupes > 1.5 cm in length. Similar to what has been 
reported at other sites (Wrangham et al., 1993; Newton-Fisher, 1999; Twe-
heyo & Obua, 2001; Basabose, 2002; Mitani et al., 2002), Fongoli chimps 
relied heavily on Ficus fruits throughout the year. 
Further comparison of the distribution and abundance of fruits for savanna 
versus forest chimpanzees is needed in order to fully understand the 
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available during the late dry season (Figure 6.4). Both ripe and unripe fruit 
are considered here since it is difficult to determine from analyses of feces the 
degree to which chimpanzees fed on each. 
Discussion 
As Wrangham et al. (1991) note, dietary data on chimpanzees that are not well 
habituated may be biased toward certain foods, given the visibility of feeding 
subjects. These authors note that during initial years of study, Kanyawara 
chimpanzees were more easily located at tree fruit sources, which they 
repeatedly used and at which they frequently gave loud calls. Similar behavior 
has been seen at Fongoli, and observers often located chimpanzees after 
hearing pant-hoots (Pruetz, unpublished data). As Isabirye-Basuta (1989) 
notes, the proportion of the diet devoted to arboreal fruits is likely to be over-
estimated relative to terrestrial foods such as terrestrial herbaceous vegetation 
(THV), and this is especially the case for semihabituated subjects. 
In order to strengthen the data set on chimpanzee diet, indirect evidence, 
e.g., fecal analyses and feeding traces, was also considered. These data are 
limited in specific WiY." as well. While fecal analyses may give a less biased 
view of chimpanzee fruit feeding than earlier observational data from studied 
communities, these data too are biased towards fruits since most fruits' seeds 
were dispersed by chimpanzees after passing through their gut intact. With 
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these limitations in mind, I provide a preliminary examination of the diet of 
Fongoli chimpanzees in comparison to chimpanzees living at other sites. 
Are Fongoli chimpanzees limited in terms of ripe, fleshy fruit? 
It might be expected that chimpanzees living in such an open environment 
like Fongoli would be limited in terms of the amount of fruit available to them 
compared with chimpanzees living in more forested habitats. Both fecal 
analyses and direct observations of chimpanzees feeding illustrate the import-
ance of fruit in the diet. Fruits accounted for 53% of plant parts eaten as 
evidenced by fecal analyses and 63% of foods eaten during observed feeding 
bouts. Most plant parts eaten at Fongoli were fruits characteristic of a 
woodland habitat, which might be predicted to offer less available food than 
a more forested environment. The habitat at Fongoli is dominated by wood-
land and grassland. In terms of the relative contribution of the different types 
of habitat to their home range, chimpanzees at Fongoli resemble Assirik 
chimpanzees (McGrew et al., 1981) but differ from East African chimpan-
zees, for example, in the mosaic of woodland and other habitats used by 
chimpanzees in Tanzania (Kano, 1972). Balcomb et al. (2000) found a trend 
at Kibale, Uganda between the density of chimpanzee nests and the number of 
trees producing large, fleshy fruits, defined by these authors as fleshy drupes, 
berries, or figs > 1.5 cm in length. At Kibale, chimpanzees had a total of 34 
tree species available that produced large, fleshy fruits (Balcomb et al., 2000). 
At Fongoli, using these criteria, chimpanzees are known to have 27 such 
species available to them (Ximenia, Detarium, and Annona species qualify as 
large, fleshy fruits but are not yet known to be eaten by Fongoli chimpan-
zees), and they are known to feed on the fruit of at least 17 of them (Table 
6.1). Thus, even though savanna chimpanzees are hypothesized to live in 
an environment significantly different ecologically from forest-dwelling 
chimpanzees, examination of foods available to these apes reveals some 
similarities. Chimpanzees' most important fruit species were almost exclu-
sively those that could be characterized as having large, fleshy fruit. Of 
the seven foods that were found in >50% of samples in more than one month, 
five could be identified according to species. Of these, all but baobab were 
characterized by fleshy drupes > 1.5 cm in length. Similar to what has been 
reported at other sites (Wrangham et al., 1993; Newton-Fisher, 1999; Twe-
heyo & Obua, 2001; Basabose, 2002; Mitani et al., 2002), Fongoli chimps 
relied heavily on Ficus fruits throughout the year. 
Further comparison of the distribution and abundance of fruits for savanna 
versus forest chimpanzees is needed in order to fully understand the 
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ecological pressures associated with these respective environments. Data on 
the phenology of large trees showed fewer trees were in fruit during wet 
season months, while the greatest number of fruiting trees occurred during 
late dry season months. Mitani et al. (2002) also found that dry season months 
for Ngogo chimpanzees at Kibale National Park, Uganda were not those 
characterized by greatest fruit scarcity. The proportion of trees in fruit per 
month at Fongoli is similar to the site at Kahuzi Biega, DRC (Basabose, 
2002). This montane site is also considered relatively limited in food re-
sources compared with other sites where chimpanzees have been studied 
over the long term (Basabose, 2002). Stanford & Nkurunungi (2003) 
reported a monthly average of 23-57% of trees in fruit per month for 
chimpanzees and gorillas (Gorilla gorilla beringei) at Bwindi Impenetrable 
National Park, Uganda. Apes at this site inhabit a montane forest at an 
altitude of 2000-2300 meters. Although these sites differ significantly from 
the Fongoli site in terms of plant communities, similar selective pressures in 
the form of fruit scarcity may affect chimpanzees at all of them. As Boesch 
( 1996) notes, however, the abundance of fruit rather than of fruiting trees (or 
species) may be most relevant to understanding chimpanzee feeding and 
grouping behavior. 
If Fongoli chimpanzees are limited by their dry, open habitat in terms 
of overall fruit abundance, during periods of limited fruit availability they 
might be predicted to fall back on lower-quality foods such as bark and pith 
(Nishida, 1976; Wrangham et al., 1991). Based on limited observational data, 
chimpanzees at Fongoli fed on bark or cambium of at least five species and 
on the pith of an additional six. Nishida (1976) found that Mahale chim-
panzees included the bark or cambium of at least 21 species in their diet and 
described this food type as an emergency food. Overall, bark accounted 
for 3.4% of all feeding bouts observed at Mahale during six separate time 
periods from 1966-1974. In comparison, Fongoli chimpanzees fed on bark 
during 2.5% of observed feeding bouts, similar to what has been reported for 
Semliki chimpanzees (Hunt & McGrew, 2002). At Assirik, bark of four 
different plant species accounted for 7% of plant parts eaten (Hunt & 
McGrew, 2002), and chimpanzees fed on two species of what Wrangham 
et al. (1991) term 'terrestrial piths and leaves' (McGrew et al., 1981). At 
Kibale, Uganda chimpanzees fed on 42 such species (Wrangham et al., 1991). 
As Fongoli chimpanzees become better habituated to human observers and 
observation~ of feeding increase, the dietary repertoire of Fongoli chimpan-
zees is also expected to expand, especially in terms of bark, terrestrial piths, 
and leaves. In terms of other non-fruit foods, Fongoli chimpanzees feed on 
termites monthly, although this behavior is normally associated with the wet 
season at other sites. Chimpanzees here also appear to hunt opportunistically. 
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Insect feeding may allow chimpanzees to compensate for the scarcity of 
vertebrate prey at Fongoli. 
Dietary diversity and frugivory 
As is typical of chimpanzees elsewhere, Fongoli chimpanzees include some 
fruit in their diet monthly. Similar findings have been reported at other sites, 
even where fleshy fruit is thought to be relatively scarce. At Kahuzi-Biega, 
Democratic Republic of Congo, chimpanzees included some fruit in the diet 
during each month of study, although this site is characterized as having a 
low diversity of fruit species compared with other sites (Basabose, 2002). 
Additionally, one fruit species was usually the focus of the chimpanzee diet 
at any one time. Based on fecal analyses, Fongoli chimpanzees also relied 
heavily on a few fruits each month, similar to reports from Kanyawara and 
Ngogo, Uganda and at Gombe, Tanzania (Wrangham, 1977; Wrangham et al., 
1991). Five fruit species were found in >50% of all samples in a single month 
(A. digitata, S. senegalensis, D. mespiliformis, H. monopetalus, S. mombin). 
Ficus and Lannea fruits also accounted for > 50% of samples in a single 
month, but these seeds were not distinguishable to the species level. The fruit 
S. senegalensis may be the most important food resource for Fongoli chim-
panzees, being the focus of the diet from May-June, which is often the period 
when water is least available and when the availability of fruit begins to 
decline (Figure 6.4). Humans in the area intensively gather this fruit during 
this time and are estimated to extract more than 450 000 of them from the 
study area annually (Pruetz & Knutsen, 2003). The harvest of Saba fruit by 
humans in the Kedougou region has increased fivefold over the past several 
years, from 90 000 metric tons in 2000 to 470 000 metric tons in 2002 
(P. Knutsen, pers. comm., 2003). The ramifications of this major increase in 
harvesting is not yet known, but it is anticipated that significant changes in 
chimpanzee diet may be apparent within the next decade if steps are not taken 
to enforce a sustainable level of extraction. Humans consume or use medicin-
ally at least 60% of plant foods that occur in the diet of chimpanzees at 
Fongoli (Johnson-Fulton & Pruetz, unpublished data). The narrow diet char-
acteristic of Fongoli chimpanzees may exacerbate the effects that mutual 
consumption of species by chimpanzees and humans at this site has on the 
future of the chimpanzee community. In contrast, for example, Sugiyama & 
Koman (1992) report that only 24% of the 246 different plant food items 
eaten by Bossou chimpanzees are also eaten by local humans. 
Fongoli chimpanzees exhibit a narrow diet not only in terms of total species 
and parts consumed but also in the number of fruits included in the diet 
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ecological pressures associated with these respective environments. Data on 
the phenology of large trees showed fewer trees were in fruit during wet 
season months, while the greatest number of fruiting trees occurred during 
late dry season months. Mitani et al. (2002) also found that dry season months 
for Ngogo chimpanzees at Kibale National Park, Uganda were not those 
characterized by greatest fruit scarcity. The proportion of trees in fruit per 
month at Fongoli is similar to the site at Kahuzi Biega, DRC (Basabose, 
2002). This montane site is also considered relatively limited in food re-
sources compared with other sites where chimpanzees have been studied 
over the long term (Basabose, 2002). Stanford & Nkurunungi (2003) 
reported a monthly average of 23-57% of trees in fruit per month for 
chimpanzees and gorillas (Gorilla gorilla beringei) at Bwindi Impenetrable 
National Park, Uganda. Apes at this site inhabit a montane forest at an 
altitude of 2000-2300 meters. Although these sites differ significantly from 
the Fongoli site in terms of plant communities, similar selective pressures in 
the form of fruit scarcity may affect chimpanzees at all of them. As Boesch 
( 1996) notes, however, the abundance of fruit rather than of fruiting trees (or 
species) may be most relevant to understanding chimpanzee feeding and 
grouping behavior. 
If Fongoli chimpanzees are limited by their dry, open habitat in terms 
of overall fruit abundance, during periods of limited fruit availability they 
might be predicted to fall back on lower-quality foods such as bark and pith 
(Nishida, 1976; Wrangham et al., 1991). Based on limited observational data, 
chimpanzees at Fongoli fed on bark or cambium of at least five species and 
on the pith of an additional six. Nishida (1976) found that Mahale chim-
panzees included the bark or cambium of at least 21 species in their diet and 
described this food type as an emergency food. Overall, bark accounted 
for 3.4% of all feeding bouts observed at Mahale during six separate time 
periods from 1966-1974. In comparison, Fongoli chimpanzees fed on bark 
during 2.5% of observed feeding bouts, similar to what has been reported for 
Semliki chimpanzees (Hunt & McGrew, 2002). At Assirik, bark of four 
different plant species accounted for 7% of plant parts eaten (Hunt & 
McGrew, 2002), and chimpanzees fed on two species of what Wrangham 
et al. (1991) term 'terrestrial piths and leaves' (McGrew et al., 1981). At 
Kibale, Uganda chimpanzees fed on 42 such species (Wrangham et al., 1991). 
As Fongoli chimpanzees become better habituated to human observers and 
observation~ of feeding increase, the dietary repertoire of Fongoli chimpan-
zees is also expected to expand, especially in terms of bark, terrestrial piths, 
and leaves. In terms of other non-fruit foods, Fongoli chimpanzees feed on 
termites monthly, although this behavior is normally associated with the wet 
season at other sites. Chimpanzees here also appear to hunt opportunistically. 
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Insect feeding may allow chimpanzees to compensate for the scarcity of 
vertebrate prey at Fongoli. 
Dietary diversity and frugivory 
As is typical of chimpanzees elsewhere, Fongoli chimpanzees include some 
fruit in their diet monthly. Similar findings have been reported at other sites, 
even where fleshy fruit is thought to be relatively scarce. At Kahuzi-Biega, 
Democratic Republic of Congo, chimpanzees included some fruit in the diet 
during each month of study, although this site is characterized as having a 
low diversity of fruit species compared with other sites (Basabose, 2002). 
Additionally, one fruit species was usually the focus of the chimpanzee diet 
at any one time. Based on fecal analyses, Fongoli chimpanzees also relied 
heavily on a few fruits each month, similar to reports from Kanyawara and 
Ngogo, Uganda and at Gombe, Tanzania (Wrangham, 1977; Wrangham et al., 
1991). Five fruit species were found in >50% of all samples in a single month 
(A. digitata, S. senegalensis, D. mespiliformis, H. monopetalus, S. mombin). 
Ficus and Lannea fruits also accounted for > 50% of samples in a single 
month, but these seeds were not distinguishable to the species level. The fruit 
S. senegalensis may be the most important food resource for Fongoli chim-
panzees, being the focus of the diet from May-June, which is often the period 
when water is least available and when the availability of fruit begins to 
decline (Figure 6.4). Humans in the area intensively gather this fruit during 
this time and are estimated to extract more than 450 000 of them from the 
study area annually (Pruetz & Knutsen, 2003). The harvest of Saba fruit by 
humans in the Kedougou region has increased fivefold over the past several 
years, from 90 000 metric tons in 2000 to 470 000 metric tons in 2002 
(P. Knutsen, pers. comm., 2003). The ramifications of this major increase in 
harvesting is not yet known, but it is anticipated that significant changes in 
chimpanzee diet may be apparent within the next decade if steps are not taken 
to enforce a sustainable level of extraction. Humans consume or use medicin-
ally at least 60% of plant foods that occur in the diet of chimpanzees at 
Fongoli (Johnson-Fulton & Pruetz, unpublished data). The narrow diet char-
acteristic of Fongoli chimpanzees may exacerbate the effects that mutual 
consumption of species by chimpanzees and humans at this site has on the 
future of the chimpanzee community. In contrast, for example, Sugiyama & 
Koman (1992) report that only 24% of the 246 different plant food items 
eaten by Bossou chimpanzees are also eaten by local humans. 
Fongoli chimpanzees exhibit a narrow diet not only in terms of total species 
and parts consumed but also in the number of fruits included in the diet 
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monthly. For example, Humle & Matsuzawa (2004) recorded between 11 and 
23 different fruit species per month during seven different rainy season 
months at Bossou, Guinea. Additionally, at most other study sites the number 
of plant species included in the chimpanzee diet usually averages over 100 
(Table 6.2). The least diverse diet appears to be that of chimpanzees at 
Semliki, Uganda who are recorded to feed on only 36 different food items 
(Hunt & McGrew, 2002). Although the dietary diversity of the Fongoli 
chimpanzees appears low, lack of habituation may explain this in part. Direct 
observation of chimpanzee feeding behavior at Fongoli has resulted in the 
addition of nine food items and four plant species utilized for leaf and flower 
eating, neither of which is easily discerned based on fecal analyses alone. This 
possibility demonstrates the need for the ecological study of habituated 
communities of open habitat chimpanzees. 
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monthly. For example, Humle & Matsuzawa (2004) recorded between 11 and 
23 different fruit species per month during seven different rainy season 
months at Bossou, Guinea. Additionally, at most other study sites the number 
of plant species included in the chimpanzee diet usually averages over 100 
(Table 6.2). The least diverse diet appears to be that of chimpanzees at 
Semliki, Uganda who are recorded to feed on only 36 different food items 
(Hunt & McGrew, 2002). Although the dietary diversity of the Fongoli 
chimpanzees appears low, lack of habituation may explain this in part. Direct 
observation of chimpanzee feeding behavior at Fongoli has resulted in the 
addition of nine food items and four plant species utilized for leaf and flower 
eating, neither of which is easily discerned based on fecal analyses alone. This 
possibility demonstrates the need for the ecological study of habituated 
communities of open habitat chimpanzees. 
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7 Food choice in Tai" chimpanzees: are 
cultural differences present? 
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ANDERSON, AND DANIEL STAHL 
Introduction 
Historically, culture has been defined as a uniquely human attribute. How-
ever, in recent years, new observations and different perspectives have led 
some researchers to extend the concept to some animal species, e.g., chim-
panzees, orangutans, capuchin monkeys, dolphins, and whales (Rendell & 
Whitehead, 2001; Whiten et al., 2001; Panger et al., 2002; Boesch, 2003; van 
Schaik et al., 2003). Many different definitions of culture can be found in the 
literature, but the consensus is based on the notion that socially learned 
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